Let G = (V, E) be a graph and k be a positive integer. A signed qRoman k-dominating function on G is a function f : V → {−1, 1, 2} with the following two properties:
Introduction
As mentioned in [7] , in the 4th century A.D. Constantine the great issued a decree that any city (under the Roman empire) having no legion must be
distinct. Thus, |X∪ Y | = |X| + |Y |. The join of two graphs G and H, denoted by G + H, is the graph with vertex-set V (G + H) = V (G)∪ V (H) and edge-set E(G + H) = E(G)∪ E(H)∪
The complement of a graph G, denoted by G, is a graph with the same vertex set as G and where two distinct vertices are adjacent if and only if they are not adjacent in G.
Let G be a graph of order n. The corona G • H of two graphs G and H is the graph obtained by taking one copy of G and n copies of H, and then joining the ith vertex of G to every vertex of the ith copy of H.
A leaf is a vertex with degree equal to 1. A vertex that is adjacent to a leaf is called a support vertex.
For the notations and concepts in the succeeding sections which are not discussed above, please refer to [8] . Moreover the letters k, n, m and the K i 's generally denotes positive positive integers.
Preliminary Result
This section presents the results that are used in showing some of our claims.
Theorem 2.1 Let G = (V, E) be a graph. If G has a leaf, then G has no signed qRoman k-dominating function when k > 2.
Proof : Let G = (V, E) be a graph and f : V → {−1, 1, 2} be a signed qRoman kdominating function in G with k > 2. If u is a leaf, then f [u] q = v∈N (u) f (v) ≤ 2. This is a contradiction. 
Corollary 2.2 A tree has no signed qRoman k-dominating function for k > 2.

Theorem 2.3 Let G = (V,
E
Signed qRoman 2-Domination Number of Paths and Cycles
This section presents the signed qRoman 2-domination number of paths and cycles. The case k = 1 presents very interesting properties, however it is not included in this paper.
Theorem 3.1 Let P n be a path of order n. Then γ 2 qR (P n ) = n + 2.
Proof : Let P n = (1, 2, . . . , n) be a path of order n and g : V (P n ) → {−1, 1, 2} be a signed qRoman 2-dominating function in P n . By Theorem 2.3, g(2) = 2 and g(n − 1) = 2. Moreover, by Theorem 2.4, g(v) ≥ 1 for all v ∈ V \{2, n − 1}. Define f : V (P n ) → {−1, 1, 2} by f (2) ≥ 2, f (n − 1) ≥ 2 and f (v) = 1 for all v ∈ V \{2, n − 1}. Then clearly f is a signed qRoman 2-dominating function of minimum weight. Hence, γ 2 qR (P n ) = n + 2. 
Signed qRoman k-Domination Number of the Join of Graphs
This section presents the signed qRoman k-domination number of the join of two paths.
Theorem 4.1 Let P n and P m be paths of order n and m, respectively. Then
5, if k = 1, 2; n = 4k 1 or 4k 1 + 2; m = 4k 1 + 3 6, if k = 1, 2; n = 4k 1 ; m = 4k 2 or 4k 3 + 2 if k = 1, 2; n = 4k 1 + 1; 4k 2 + 3 if k = 1, 2; n = 4k 1 + 2; 4k 2 + 3 7, if k = 1, 2, 3; n = 4k 1 or 4k 2 + 2; m = 4k 3 + 1 if k = 3; n = 4k 1 + 1; m = 4k 2 + 3 8, if k = 1, 2, 3; n = 4k 1 + 1; m = 4k 2 + 1 2k, otherwise Proof : Let P m and P n be paths of order m and n, respectively. Let f : Figure 3 .
Clearly, f is a signed qRoman k-dominating function and so the assertion follows.
The inequality in Theorem 4.1 is sharp, and so far we can't find a counterexample that would give a strict inequality. Thus, we conjecture that only the equality in Theorem 4.1 holds.
Signed qRoman 2-Domination Number of the Corona of Graphs
This section presents the signed qRoman 2-domination number of the corona of a path and an empty graph, corona of a cycle and an empty graph, and corona of a complete graph and an empty graph. By Corollary 2.2, these types of graphs has no signed qRoman k-domination number for k > 2. We leave the case k = 1 open. . . .
. . . . . .
. . .
Proof : Let P n = (1, 2, . . . , n) be a path of order n and K m = ({1, 2, . . . , m} , ∅) be the empty graph of order m.
where
, ∅ is the rth copy of K m (see Figure 5 ). Note that f is a signed qRoman 2-dominating function.
Without loss of generality (wlog), let m be an even positive integer and n > 3. Suppose that γ 
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Since by Theorem 2.3 f (v) must be 2 for v = 1, 2, . . . , n, clearly, f is a signed qRoman 2-dominating function of minimum weight. 
, ∅ is the rth copy of K m (see Figure 7 ). Note that f is a signed qRoman 2-dominating function.
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